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Rift Valley Fever  
Infectious Enzootic Hepatitis of 
Sheep and Cattle  
 





Rift Valley fever (RVF) is a zoonotic viral disease that can affect a variety of 
species, including ruminants and camels, causing high mortality in young animals 
and/or abortions in adults. The RVF virus is endemic mainly in subSaharan Africa, 
but it has also been seen in North Africa, and may have become established in Egypt. 
There are concerns that this virus might be spreading, after outbreaks were reported in 
Saudi Arabia and Yemen in 2000. Rift Valley fever tends to occur in periodic 
epidemics, which typically occur after heavy rainfalls and may be devastating to 
domesticated livestock. These outbreaks are thought to begin when dormant, infected 
mosquito eggs hatch in flooded areas. However, the epidemiology of Rift Valley 
fever is incompletely understood, and low levels of infection have now been 
identified during interepidemic periods.  
Rift Valley fever outbreaks in domesticated animals are often accompanied by 
human disease. Many human cases are caused by occupational exposure to blood and 
tissues from infected animals, but mosquito-borne transmission can also occur. The 
most common form of the disease is a self-limiting, flu-like illness. Complications in 
a minority of cases include ocular disease, neurological signs, kidney dysfunction and 
a life-threatening hemorrhagic syndrome with hepatic dysfunction. Although overall 
case fatality rates are thought to be low (≤ 2%), there may be very large number of 
cases during some epidemics, resulting in hundreds of serious cases and significant 
numbers of deaths.  
Etiology  
Rift Valley fever results from infection by the Rift Valley fever virus, an RNA 
virus in the genus Phlebovirus in the family Bunyaviridae. There are several genetic 
lineages of this virus, some of which may co-circulate, in endemic regions. Some 
viral isolates differ in virulence in laboratory rodents and possibly other species. 
Species Affected  
Rift Valley fever can affect many species of animals including sheep, cattle, 
goats, African buffalo (Syncerus caffer), water buffalo (Bubalus bubalis), camels, 
some species of monkeys, and a number of rodents (various wild African rodents, rats 
[Rattus rattus], nonnative gray squirrels [Sciurus carolinensis] and laboratory rodents 
including hamsters, gerbils, rats and mice, but not guinea pigs). Severe disease can be 
seen in newborn puppies and kittens, although adult dogs and cats seem to be 
unaffected. Some experimentally infected ferrets developed febrile reactions. Limited 
information suggests that some wild ruminants (in addition to African buffalo) are 
also susceptible to disease.  
Sheep, goats and cattle are thought to be the primary amplifying hosts among 
domesticated animals, although other species such as camels could also be involved. 
The role of wildlife is still being investigated, but some animals might amplify the 
virus, or help maintain it during interepidemic periods. In addition to African buffalo, 
serological evidence of infection has been reported in other wild ruminants (e.g., 
Thomson's gazelle [Gazella thomsonii], lesser kudu [Tragelaphus strepsiceros], 
impala [Aepyceros melampus] and waterbuck [Kobus ellipsiprymnus]), as well as in 
black rhinocerus (Diceros bicornis), African elephant (Loxodonta africana) and 
warthog (Phacochoerus aethiopicus). Some wild species, such as giraffe, seem to 
become infected mainly during outbreaks in domesticated animals, and may be 
unlikely to maintain the virus. Wild rodents have been proposed as possible hosts for 
RVF virus, but their role (if any) is currently uncertain. There is also evidence for 
infection in other species including bats. Birds do not become infected in laboratory 
experiments, and surveillance has not detected any evidence of infection in nature. 
Zoonotic potential 
Humans are susceptible to infection with Rift Valley fever virus, and can develop 
clinical signs. The viremia may be sufficient to infect mosquitoes. 
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Geographic Distribution  
The Rift Valley fever virus is endemic in Africa south 
of the Sahara desert. Although outbreaks are most common 
in southern and eastern Africa, they also occur in other 
regions. Outbreaks or infections have been reported 
sporadically in Egypt and various islands off the coast of 
Africa (e.g., Madagascar, Mayotte), and a major outbreak 
occurred on the Arabian Peninsula (Saudi Arabia and 
Yemen) in 2000-2001. Rift Valley fever might have 
become endemic in some of these regions, including Egypt; 
however, this can be difficult to determine, both because 
the virus is not necessarily found during interepidemic 
periods, and because some reported infections may result 
from illegal animal importation.  
Transmission  
Rift Valley fever is transmitted by mosquitoes, which 
act as biological vectors. This virus has been detected in 
many genera of mosquitoes in endemic regions; however, 
laboratory experiments suggest that some of these species 
are not competent vectors for transmission. At present, the 
major hosts appear to be members of the genera Aedes, 
Culex and Anopheles. Other biting insects might also be 
able to transmit this virus from viremic animals, although 
their role (if any) in nature is still uncertain. Potential 
mechanical and/or biological vectors include stable flies 
(Stomoxys spp.), tsetse flies (Glossina morsitans), sandflies 
(Lutzomyia longipalpis), biting midges (Culicoides 
variipennis), blackflies and ticks. RVF virus was not 
detected in approximately 1000 ticks collected from 
livestock during one recent outbreak.  
The mechanisms that maintain RVF virus in nature and 
cause it to emerge in epidemic form are incompletely 
understood, and might differ between areas. Transmission 
cycles are best understood in savannah regions, where the 
virus is thought to survive between outbreaks in the dried 
eggs of Aedes mosquitoes found in shallow depressions in 
the soil (dambos). Infected mosquitoes are thought to hatch 
when the dambos fill after heavy rainfall, and initiate 
transmission cycles involving additional mosquito species, 
and animals that act as amplifying hosts. The vertebrate 
amplifying hosts are thought to be critical in propagating 
epidemics. Virus transmission has also been demonstrated 
at low levels in livestock, wildlife and humans during 
interepidemic periods. Infection cycles in some other 
climates, such as forested regions, are poorly understood 
and might differ from this pattern. 
RVF virus can be transmitted in utero to the fetus of 
ruminants, camels and other species. This virus may also 
infect other animals exposed to abortion or birth products, 
which contain large amounts of virus; however, the 
importance of this route in propagating epizootics is 
controversial. Although RVF virus can enter the body 
through mucous membranes, and might occur in milk, one 
attempt to inoculate puppies, kittens and lambs with virus-
spiked milk was unsuccessful. Virus shedding in secretions 
and excretions from infected ruminants is poorly 
understood, although it is not thought to be important in 
spreading Rift Valley fever. Some studies have, 
nevertheless, detected small amounts of virus in oral fluids 
and nasal discharge, as well as in semen, and sentinel sheep 
were infected by unknown route(s) during two laboratory 
experiments. There was evidence for horizontal 
transmission during experiments in cats and dogs, and virus 
was detected in the saliva of puppies. RVF virus has not 
been reported in the urine or feces of any species except 
when these excretions are contaminated by blood.   
Humans can acquire RVF virus by direct contact with 
infected tissues, contact with aerosolized viruses generated 
in laboratories or during slaughter, or from mosquitoes. The 
relative importance of mosquito-borne exposure and 
exposure to infected animal tissues continues to be debated. 
Drinking raw (unpasteurized) milk is a significant risk 
factor for human infection, although definitive proof for 
this route is lacking. Vertical transmission to human infants 
has been demonstrated in at least two cases. Person-to-
person transmission does not seem to occur, but the blood 
and tissues of patients might be sources of exposure for 
medical personnel.  
In vitro experiments suggest that RVF virus can persist 
for a few days in some protein-rich environments such as 
tissues. In a neutral or alkaline pH, mixed with serum or 
other proteins, the virus may survive for as long as 4 
months at 4°C (40°F) and 8 years below 0°C (32°F). It is 
quickly destroyed by pH changes in decomposing 
carcasses. Under optimal conditions, RVF virus remained 
viable in aerosols for more than an hour at 25°C (77°F).  
Disinfection  
The Rift Valley fever virus is susceptible to low pH (≤ 
6.2), lipid solvents and detergents, and solutions of sodium 
or calcium hypochlorite with residual chlorine content 
greater than 5000 ppm.  
Infections in Animals  
Incubation Period  
The incubation period in sheep, goats and cattle is 
thought to be approximately 1-3 days, based on laboratory 
experiments. Young ruminants and puppies can develop 
clinical signs as early as 12 hours after inoculation.  
Clinical Signs  
In endemic regions, epidemics of Rift Valley fever are 
characterized by high mortality rates in newborn animals 
and abortions in adults. Between epidemics, this virus can 
circulate without apparent clinical signs in susceptible 
species, or there might be sporadic abortions that could be 
confused with other diseases. 
Rift Valley fever is usually most severe in young 
animals. Nonspecific signs of fever, anorexia, weakness and 
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lymphadenopathy are common in lambs. Hemorrhagic or 
fetid diarrhea, melena, regurgitation, signs of abdominal 
pain, a serosanguineous or bloodstained mucopurulent nasal 
discharge and elevated respiratory rate may also be seen. 
Very young lambs and kids with clinical signs rarely 
survive longer than a few days, and often die with 24 hours. 
Older lambs and kids may die acutely or peracutely, recover 
from the illness, or become infected with few or no clinical 
signs. Similar signs have been reported in young calves, 
although some sources have reported that icterus is more 
likely, and survival rates appear to be higher.  
Abortions, apparently unrelated to the gestation period, 
are the most characteristic sign in adult sheep, goats and 
cattle. There are also reports of abortions in wild ruminants 
including African buffalo, a waterbuck (Kobus 
ellipsiprymnus), a springbuck (most likely Antidorcas 
marsupialis) and a blesbuck (probably Damaliscus dorcas). 
Some pregnant animals have few or no clinical signs other 
than abortion, while others become ill or die. Experimental 
infections in nonpregnant older lambs and adult sheep 
suggest that some animals may have may minimal clinical 
signs (e.g., fever in some animals, slight lethargy), while 
others may have a more severe illness with fever, depression, 
diarrhea, nasal discharge, and neurological signs in some 
cases. Ocular signs (corneal opacity/ edema and erosions, and 
anterior uveitis) occurred 8-9 days after inoculation in some 
minimally affected animals. Hemorrhagic diarrhea has been 
seen in both naturally and experimentally infected sheep, and 
may be more severe in some breeds. A hemorrhagic 
syndrome reported in 7-11-month-old, experimentally 
infected Yansaka sheep (an indigenous Nigerian breed) was 
characterized by petechiae and ecchymoses on mucous 
membranes and unhaired skin, severe respiratory distress 
with epistaxis, severe bloody diarrhea and conjunctival 
hemorrhage. Infections are often subclinical in adult cattle, 
but some animals can have a few days of fever, anorexia, 
weakness, excessive salivation, lacrimation, nasal discharge, 
bloody or fetid diarrhea, and decreased milk production. 
In the past, camels were thought to abort but not 
become ill; however, clinical signs reported during a recent 
outbreak included sudden death or an acute syndrome 
characterized by fever, neurological signs (e.g., ataxia), 
expiratory wheeze, ventral positional dyspnea, edema at the 
base of the neck, icterus, blood-tinged nasal discharge, 
hemorrhages on the oral mucosa and abortions. Camels that 
developed hemorrhagic signs usually died within a few 
days. Severe conjunctivitis and blindness occurred in some 
animals. Foot lesions were also documented in the outbreak 
report, but whether they were caused by Rift Valley fever 
seems uncertain. 
Descriptions of illnesses in other species are based 
mainly on laboratory infections. Some wild or laboratory 
rodents, including rats, mice and hamsters, have nonspecific 
signs (e.g., weight loss, fever) of varying severity, with 
neurological signs and deaths in some cases. Kittens 3 
weeks of age and younger developed neurological signs of 
ataxia and paddling, and many died soon afterward. Some 
very young puppies (≤ 1 week of age) also had neurological 
signs, while other pups of this age died rapidly with few or 
no clinical signs. Adult cats, puppies 2 weeks of age and 
older, and adult dogs appear to be unaffected (with the 
possible exception of reduced fertility in female dogs), 
while a fever was reported in experimentally infected 
ferrets. RVF virus can cause nonspecific signs of illness 
(fever, anorexia, depression), neurological signs, or 
hemorrhagic signs (petechiae, ecchymoses and bleeding 
from the nose, gums or venipuncture sites) in some species 
of nonhuman primates, while some other species seem to be 
unaffected or minimally affected. 
Post Mortem Lesions      Click to view images 
The most consistent lesion in all species is hepatic 
necrosis, which tends to be more extensive and severe in 
younger animals. In aborted fetuses and newborn lambs, the 
liver may be very large, yellowish-brown to dark reddish-
brown, soft and friable, with irregular patches of 
congestion. Multiple gray to white necrotic foci are usually 
present, but may not be grossly visible. The liver lesions are 
often less severe and more localized in calves and adult 
animals, and may consist of numerous pinpoint reddish to 
grayish-white necrotic foci. The walls of the gallbladder 
may be edematous, and can contain visible hemorrhages. 
Hepatic necrosis is also the most prominent and consistent 
microscopic lesion, and eosinophilic oval or rod-shaped 
intranuclear inclusion bodies may be found in the liver in 
up to 50% of cases. 
Additional gross lesions may include jaundice, 
widespread subcutaneous hemorrhages, petechial and/or 
ecchymotic hemorrhages on the surface of other internal 
organs (including the serosa of the heart in experimentally 
infected puppies and kittens), and fluid in the body cavities. 
The peripheral lymph nodes and spleen are typically 
enlarged, congested and/or edematous to some degree, and 
may contain petechiae. A variable degree of inflammation 
or hemorrhagic enteritis can sometimes be found in the 
intestines of ruminants and experimentally infected puppies 
and kittens. Ruminants may have hemorrhages and edema 
in the abomasal folds, sometimes with blood in lumen of 
the intestine. The hemorrhagic syndrome reported in 7-11-
month-old, experimentally infected Yansaka sheep included 
unusual lesions of pulmonary edema/hemorrhage, and 
thrombosis in the heart, kidneys and brain. Aborted fetuses 
are often autolyzed. 
Diagnostic Tests  
Rift Valley fever can be diagnosed by detecting the 
virus in the blood of febrile animals, or the tissues of dead 
animals and aborted fetuses. Some recommended tissues for 
sampling include the liver (the major site of replication), 
spleen and brain, with some sources also recommending 
kidney and lymph nodes; however, the virus may also be 
found at other sites.  
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Several RT-PCR tests including loop-mediated 
isothermal amplification (LAMP) techniques can detect Rift 
Valley fever viral RNA. Virus isolation is also possible, but 
this virus is a hazard to laboratory personnel, and biosecure 
facilities are required. Rift Valley fever virus can be grown 
in numerous cell lines including baby hamster kidney cells, 
monkey kidney (Vero) cells, chicken embryo–related 
(CER) cells and AP61 mosquito cell lines, as well as in 
primary kidney or testis cultures from calves or lambs. 
Although animal inoculation is avoided whenever possible, 
hamsters, adult or suckling mice, embryonated chicken 
eggs or two-day-old lambs can also be used. Viral antigens 
can be detected by immunostaining or with enzyme 
immunoassays (ELISAs, lateral flow assays). Some 
ELISAs are commercially available. In addition, the high 
viral titers in some samples (e.g., tissues from aborted 
fetuses or blood) may allow a rapid diagnosis to be made 
with serological tests such as virus neutralization, using 
organ suspensions as the antigen. The latter test should be 
supplemented with other, more definitive, assays. 
ELISAs and virus neutralization can detect antibodies 
to RVF virus. Virus neutralization tests that require live 
virus are generally not recommended outside endemic 
regions or in laboratories not capable of biocontainment, 
but alternative neutralization tests that do not require highly 
virulent viruses are in development. Indirect 
immunofluorescence is used less frequently, while other 
serological assays employed in the past (hemagglutination 
inhibition, complement fixation, agar gel immunodiffusion) 
are generally no longer used. Cross-reactions with other 
phleboviruses can occur in serologic tests other than virus 
neutralization; however, the latter test has few or no issues 
with cross-reactivity.  
Treatment  




A quick response is vital for containing outbreaks in 
RVF-free regions. Veterinarians who encounter or suspect 
this disease should follow their national and/or local 
guidelines for disease reporting. In the U.S., state or federal 
veterinary authorities should be informed immediately. 
Animals that may be infected with Rift Valley fever 
virus should also be reported immediately in endemic areas, 
to protect humans who may be exposed and aid in 
controlling the outbreak. In addition, the initial animal cases 
act as a warning that human outbreaks may be imminent, 
and reporting allows authorities to promptly issue public 
health messages and prevention advice. 
Prevention 
Vaccines are generally used to protect animals from 
Rift Valley fever in endemic regions. Vaccination of 
amplifying hosts may also reduce virus dissemination, and 
help protect people and other animals. Attenuated and 
inactivated Rift Valley fever vaccines are both available. 
An advantage to inactivated vaccines is their safety; 
however, they are less immunogenic than attenuated 
vaccines, and if quality control fails, an incompletely 
inactivated vaccine could introduce the virus to livestock. 
Attenuated RVF vaccines produce better immunity, but 
vaccine viruses might reassort with wild type RVF viruses, 
contributing to viral diversity. Attenuated RVF vaccines 
can also cause abortions and birth defects in pregnant 
animals. (A newer inactivated vaccine, called Clone 13, did 
not cause abortions or fetal deformities in pregnant ewes 
vaccinated at 15 days of gestation.) Vaccination campaigns 
conducted in resource-poor areas face additional challenges 
such as mechanical transmission from already infected 
animals when needles are reused. For this reason, some 
sources including the World Health Organization do not 
currently recommend that vaccination campaigns be 
initiated once an epidemic has begun. 
Because epidemics typically follow heavy rainfall, 
weather prediction models may give some advance warning 
when conditions are favorable for outbreaks. Sentinel herds 
have also been used as part of early warning systems in 
some areas. Movement bans or restrictions, and the closure 
of livestock markets during outbreaks, may help prevent 
virus transmission to unaffected regions. Larvicides are the 
most effective form of vector control, if mosquito breeding 
sites can be identified and are limited in size. However, 
breeding sites are usually extensive, making vector control 
impractical. 
Morbidity and Mortality  
Epidemics of Rift Valley fever tend to occur at 
intervals, when heavy rainfalls cause infected mosquito 
eggs to hatch and a susceptible animal population is 
present. In Africa, outbreaks typically occur in savannah 
regions every 3 to 15 years, and less frequently in some 
other areas. Low levels of infection can also be seen in 
livestock and wildlife during interepidemic periods. Some 
regions may mainly experience low-level virus activity 
during each rainy season, without explosive epidemics.  
The morbidity rate varies between outbreaks, and is 
influenced by factors such as pre-existing immunity, 
pregnancy status, and the age of the animals. In some cases, 
illnesses are widespread in herds throughout the country, 
and most of the animals in infected herds are affected. 
Among domesticated animals, infections seem to be most 
severe in sheep and goats. Abortion rates in sheep range 
from 5% to nearly 100%, but they are generally lower in 
cattle (e.g., < 10%). Widespread abortions have also been 
reported sometimes in camels; 10% of camels aborted in 
one outbreak. 
The case fatality rate can be very high in young animals, 
with fatalities decreasing in older age groups. The mortality 
rate may reach 70% to 100% in newborn lambs and kids, 
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while estimated mortality in calves, and older lambs and 
kids, varies from 10% to 70%. Overall, the mortality rate is 
estimated to be 10-30% in adult sheep and < 10% in adult 
cattle, but higher rates have been reported in some outbreaks 
or herds. Deaths are most common in pregnant ewes that 
abort. Some experiments suggest that there may be breed-
specific differences in the severity of clinical signs; however, 
naive sheep of breeds not indigenous to Africa (e.g., 
European breeds) do not necessarily become severely ill. 
Mortality rates were 81% in experimentally infected young 
kittens (≤ 2 weeks of age), and 50-100% in young puppies (≤ 
1 week of age), but no adult cats or dogs 2 weeks of age or 
older died. 
Infections in Humans  
Incubation Period  
In humans, the incubation period is estimated to be 3 to 
6 days. This is based on a limited number of cases, almost all 
acquired in the laboratory or by contact with the tissues of 
infected animals, rather than after exposure to mosquitoes. 
Clinical Signs  
Most people are infected subclinically with RVF virus 
or develop a mild to moderate, non-fatal, febrile flu-like 
illness with liver abnormalities The symptoms of 
uncomplicated infections are usually nonspecific and may 
include fever, headache, generalized weakness, dizziness, 
weight loss, myalgia and back pain. Some patients also 
have stiffness of the neck, photophobia and vomiting or 
diarrhea. Most people recover spontaneously within a week. 
A clinical syndrome that appears to be characteristic of 
severe Rift Valley fever was described in several patients 
during the 2006-2007 epidemic in Kenya, and included 
nonspecific signs of fever, malaise and headaches, together 
with arthralgia in the large joints (elbows, knees and 
shoulders), gastrointestinal signs (nausea, vomiting, mid-
epigastric pain), progressing to tender hepatomegaly, 
jaundice and delirium. Lymphadenopathy and diarrhea 
appeared to be absent in these patients. 
Complications including renal dysfunction, 
meningoencephalitis, ocular disease, or a hemorrhagic 
syndrome with liver involvement occur in a small 
percentage of patients. The hemorrhagic syndrome is the 
most serious form, and may be seen in up to 1% of patients, 
with symptoms usually developing 2-4 days after the initial 
signs. Jaundice may be the first indication of this syndrome, 
followed by signs such as hematemesis, melena, 
menorrhagia, a macular or purpuric rash, petechiae and 
bleeding from the gums. These patients often progress to 
frank hemorrhages, shock and death within 3-6 days. Acute 
kidney dysfunction is a new complication reported in severe 
cases during recent outbreaks, and can also lead to death. 
Whether the kidney dysfunction is caused directly by the 
virus or is a consequence of complications such as shock is 
still unclear. Survivors of this syndrome did not develop 
chronic kidney disease.  
Ocular disease and meningoencephalitis can be late 
complications of Rift Valley fever. The ocular form is 
estimated to occur in up to 2% of patients, typically begins 
1-3 weeks after the initial symptoms, and is characterized 
by retinal lesions and blurred vision. While ocular lesions 
disappear after 10-12 weeks in some patients, others 
experience some degree of permanent visual impairment, 
which may include blindness. Encephalitic signs are seen in 
less than 1%, and usually begin 1-4 weeks (but occasionally 
later) after the initial signs. The symptoms can include 
intense headache, memory loss, vertigo, hallucinations, 
confusion, disorientation, coma or seizures. Some patients 
have permanent neurological damage, which may be 
severe, but deaths are uncommon. 
Some authors indicate that increased mortality or 
abortions in pregnant women have not been seen during 
outbreaks. However there are at least two reports of 
maternal transmission to the fetus. One infant, whose 
mother was also ill with malaria, was born with a rash and 
jaundice. The infant in the other case died soon after birth. 
Diagnostic Tests  
Rift Valley fever virus can be detected in the blood, 
brain, liver or other tissues, but viremia usually occurs only 
during the first three days of fever. There are also reports of 
virus detection in other samples, such as throat swabs, 
cerebrospinal fluid, pericardial and peritoneal fluid. Tests to 
detect RVF virus in humans are similar to those used in 
animals, and can include PCR assays, virus isolation and 
various antigen detection assays. During some outbreaks, 
RT-PCR was able to identify people with high levels of 
viremia in the blood, who were more likely to progress to 
severe illness. ELISAs and other serological tests can detect 
specific IgM or rising titers.  
Treatment  
No specific treatment, other than supportive care, is 
available. Some animal studies have suggested that antiviral 
drugs or other therapies such as passive antibodies might be 
effective; however, these treatments have not been tested in 
humans. Most cases of Rift Valley fever are thought to be 
relatively mild, brief illnesses and resolve on their own.  
Prevention  
Public education about transmission methods can help 
reduce infections during outbreaks. Milk should be 
pasteurized or boiled, and all other animal tissues including 
blood and meat should be cooked, and not consumed raw. 
Home slaughter of livestock (a common practice in 
endemic areas) is not recommended during outbreaks.  
Barrier precautions (e.g., gloves and additional 
personal protective equipment) should be used whenever 
there is a possibility of contact with infectious tissues or 
blood or exposure to aerosolized virus. The specific 
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precautions can depend on the form of exposure, with 
necropsies considered high risk procedures. Diagnostic 
tissue samples should be processed by trained staff in 
appropriately equipped laboratories. An inactivated vaccine 
has been used in some at-risk individuals (e.g., laboratory 
workers), but has had limited availability, and is no longer 
manufactured by one former supplier. Although person-to-
person transmission has not been reported, there is a risk of 
transmission by contact with viruses in human blood and 
tissues. Standard (universal) precautions (e.g., barriers to 
prevent direct contact with blood and other potential 
sources of virus) have been recommended for healthcare 
workers who care for patients with confirmed or suspected 
Rift Valley fever. 
Mosquito repellents, long shirts and trousers, bednets, 
and other arthropod control measures should be used to 
prevent transmission by mosquitoes and other potential 
insect vectors. Outdoor activities should be avoided, if 
possible, during periods of peak mosquito activity. 
Morbidity and Mortality  
Humans are highly susceptible to Rift Valley fever. 
Specific risk factors include assisting at animal births, 
having contact with tissues (e.g., slaughtering or skinning 
an animal, preparing meat for cooking, handling abortion 
products, conducting necropsies), drinking raw 
(unpasteurized) milk, and sheltering animals within the 
home. Clinical cases are often seen in veterinarians, abattoir 
workers and others who work closely with blood and tissue 
samples from animals. Laboratory workers are also at risk. 
Human infections tend to occur mainly during Rift Valley 
fever epidemics in livestock, and are typically preceded by 
cases in animals; however, illnesses were first diagnosed in 
people during some outbreaks. Sporadic cases may also be 
seen during interepidemic periods.  
The vast majority of human infections appear to be 
asymptomatic or mild. However, the number of infections 
in some epidemics can be very large (e.g., possibly more 
than 180,000 infections in Kenya in 2006-2007), resulting 
in hundreds of serious cases and significant numbers of 
deaths. The overall case fatality rate for all patients with 
Rift Valley fever is estimated to be between 0.5% and 2%, 
but case fatality rates in hospitalized patients with more 
severe symptoms may be much higher (e.g., 31% of 747 
hospitalized patients in Sudan in 2006-2007). Case fatality 
rates up to 50% have been reported in the hemorrhagic 
syndrome, and the case fatality rate in people with acute 
renal dysfunction was 40% during an outbreak in Sudan. 
The fatality rate in serious cases may vary with the 
availability and quality of healthcare facilities in an area.  
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References  
Adam I, Karsany MS. Case report: Rift Valley fever with vertical 
transmission in a pregnant Sudanese woman. J Med Virol. 
2008;80(5):929. 
Ahmed Kamal S. Observations on Rift Valley fever virus and 
vaccines in Egypt.  Virol J. 2011;8:532.  
Al-Afaleq AI, Hussein MF. The status of Rift Valley fever in animals 
in Saudi Arabia: a mini review. Vector Borne Zoonotic Dis. 
2011;11(12):1513-20.  
Antonis AF, Kortekaas J, Kant J, Vloet RP, Vogel-Brink A, Stockhofe 
N, Moormann RJ. Vertical transmission of Rift Valley fever virus 
without detectable maternal viremia. V ector Borne Zoonotic Dis. 
2013;13(8):601-6.  
Arishi HM, Aqeel AY, Al Hazmi MM. Vertical transmission of fatal 
Rift Valley fever in a newborn. Ann Trop Paediatr. 2006;26:251-3.  
Beechler BR, Bengis R, Swanepoel R, Paweska JT, Kemp A, van 
Vuren PJ, Joubert  J, Ezenwa VO, Jolles AE. Rift Valley fever in 
Kruger National Park: Do buffalo play a role in the inter-epidemic 
circulation of virus?  Transbound Emerg Dis. 2013 Dec 12. doi: 
10.1111/tbed.12197. [Epub ahead of print] 
Bird BH, Nichol ST. Breaking the chain: Rift Valley fever virus 
control via livestock vaccination.Curr Opin Virol. 2012 
Jun;2(3):315-23.  
Rift Valley Fever 
Last Updated: January 2015 © 2006-2015 page 7 of 8 
Boiro I, Konstaninov OK, Numerov AD. Isolation of Rift Valley fever 
virus from bats in the Republic of Guinea. Bull Soc Pathol Exot 
Filiales. 1987;80(1):62–7. 
Botros B, Omar A, Elian K, Mohamed G, Soliman A, Salib A, 
Salman D, Saad M, Earhart K. Adverse response of non-
indigenous cattle of European breeds to live attenuated Smithburn 
Rift Valley fever vaccine. J Med Virol. 2006 Jun;78:787-91. 
Britch SC, Binepal YS, Ruder MG, Kariithi HM, Linthicum KJ, 
Anyamba A, Small JL, Tucker CJ, Ateya LO, Oriko AA, Gacheru 
S, Wilson WC. Rift Valley fever risk map model and 
seroprevalence in selected wild ungulates and camels from 
Kenya. PLoS One. 2013;8(6):e66626.  
Busquets N, Xavier F, Martín-Folgar R, Lorenzo G, Galindo-Cardiel 
I, del Val BP, Rivas R, Iglesias J, Rodríguez F, Solanes D, 
Domingo M, Brun A. Experimental infection of young adult 
European breed sheep with Rift Valley fever virus field isolates. 
Vector Borne Zoonotic Dis. 2010;10(7):689-96. 
Carroll SA, Reynes JM, Khristova ML, Andriamandimby SF, Rollin 
PE, Nichol ST. Genetic evidence for Rift Valley fever outbreaks 
in Madagascar resulting from virus introductions from the East 
African mainland rather than enzootic maintenance. J  Virol. 
2011;85(13):6162-7.  
Centers for Disease Control and Prevention (CDC). Rift Valley fever 
[online]. CDC; 2013. Available at: http://www.cdc.gov/vhf/rvf.  
Accessed 3 Jan 2015.  
Centers for Disease Control and Prevention. Rift Valley fever 
outbreak--Kenya, November 2006-January 2007. MMWR 
Morb Mortal Wkly Rep. 2007 ;56(4):73-6. 
Cêtre-Sossah C, Pédarrieu A, Guis H, Defernez C, Bouloy M, 
Favre J, Girard S, Cardinale E, Albina E. Prevalence of Rift 
Valley fever among ruminants, Mayotte. Emerg Infect Dis. 
2012;18(6):972-5. 
Chevalier V, Rakotondrafara T, Jourdan M, Heraud JM, 
Andriamanivo HR, Durand B, Ravaomanana J, Rollin PE, 
Rakotondravao R. An unexpected recurrent transmission of 
Rift Valley fever virus in cattle in a temperate and 
mountainous area of Madagascar. PLoS Negl Trop Dis. 
2011;5(12):e1423.  
Dungu B, Donadeu M, Bouloy M. Vaccination for the control of 
Rift Valley fever in enzootic and epizootic situations.Dev Biol 
(Basel). 2013;135:61-72. 
El Mamy AB, Baba MO, Barry Y, Isselmou K, Dia ML, El Kory 
MO, Diop M, Lo MM, Thiongane Y, Bengoumi M, Puech L, 
Plee L, Claes F, de La Rocque S, Doumbia B. Unexpected Rift 
Valley fever outbreak, northern Mauritania. Emerg Infect Dis. 
2011;17(10):1894-6.  
El Mamy AB, Lo MM, Thiongane Y, Diop M, Isselmou K, 
Doumbia B, Baba MO, El Arbi AS, Lancelot R, Kane Y, 
Albina E, Cêtre-Sossah C. Comprehensive phylogenetic 
reconstructions of Rift Valley Fever virus: The 2010 northern 
Mauritania outbreak in the Camelus dromedarius species. 
Vector Borne Zoonotic Dis. 2014;14(12):856-61. 
Evans A, Gakuya F, Paweska JT, Rostal M, Akoolo L, Van Vuren 
PJ, Manyibe T, Macharia JM, Ksiazek TG, Feikin DR, 
Breiman RF, Kariuki Njenga M. Prevalence of antibodies 
against Rift Valley fever virus in Kenyan wildlife. Epidemiol 
Infect. 2008;136(9):1261-9.  
Galindo-Cardiel I, Busquets N, Velarde R, Abad FX, Solanes D, 
Rivas R, Valle R, Brun A, Domingo M. Lymphoplasmacytic 
endotheliitis and anterior uveitis in sheep infected 
experimentally with Rift Valley fever virus. J Comp Pathol. 
2012;146(1):40-3.  
Garner G, Saville P, Fediaevsky A. Manual for the recognition of 
exotic diseases of livestock: A reference guide for animal health 
staff [online]. Food and Agriculture Organization of the United 
Nations [FAO]; 2004. Rift Valley fever. Available at: 
http://www.spc.int/rahs/Manual/Multiple_Species/RVF.HTM.* 
Accessed 2 Nov 2006. 
Gerdes GH. Rift Valley fever. Rev Sci. Tech. 2004;23(2):613-23. 
Grobbelaar AA, Weyer J, Leman PA, Kemp A, Paweska JT, 
Swanepoel R. Molecular epidemiology of Rift Valley fever 
virus. Emerg Infect Dis. 2011;17(12):2270-6. 
Hartman AL, Powell DS, Bethel LM, Caroline AL, Schmid RJ, 
Oury T, Reed DS. Aerosolized Rift Valley fever virus causes 
fatal encephalitis in African green monkeys and common 
marmosets. J Virol. 2014;88(4):2235-45. 
Hassan OA, Ahlm C, Sang R, Evander M. The 2007 Rift Valley 
fever outbreak in Sudan. PLoS Negl Trop Dis. 
2011;5(9):e1229.  
Hoch AL, Gargan TP, Bailey CL. Mechanical transmission of Rift 
Valley fever virus by hematophagous Diptera. Am J Trop Med 
Hyg. 1985;34:188–93. 
Ikegami T. Molecular biology and genetic diversity of Rift Valley 
fever virus. Antiviral Res. 2012;95(3):293-310.   
Kahlon SS, Peters CJ, Leduc J, Muchiri EM, Muiruri S, Njenga MK, 
Breiman RF, White AC Jr, King CH. Severe Rift Valley fever may 
present with a characteristic clinical syndrome.Am J Trop Med 
Hyg. 2010;82(3):371-5.  
LaBeaud AD, Cross PC, Getz WM, Glinka A, King CH. Rift Valley 
fever virus infection in African buffalo (Syncerus caffer) herds in 
rural South Africa: evidence of interepidemic transmission. Am J 
Trop Med Hyg. 2011;84(4):641-6. 
LaBeaud AD, Kazura JW, King CH. Advances in Rift Valley fever 
research: insights for disease prevention. Curr Opin Infect Dis. 
2010;23(5):403-8.  
LaBeaud AD, Muiruri S, Sutherland LJ, Dahir S, Gildengorin G, 
Morrill J, Muchiri EM, Peters CJ, King CH. Postepidemic analysis 
of Rift Valley fever virus transmission in northeastern Kenya: a 
village cohort study. PLoS Negl Trop Dis. 2011;5(8):e1265. 
Lernout T, Cardinale E, Jego M, Desprès P, Collet L, Zumbo B, Tillard 
E, Girard S, Filleul L. Rift Valley fever in humans and animals in 
Mayotte, an endemic situation? PLoS One. 201330;8(9):e74192.  
Lichoti JK, Kihara A, Oriko AA, Okutoyi LA, Wauna JO, Tchouassi 
DP, Tigoi CC, Kemp S, Sang R, Mbabu RM. Detection of Rift 
Valley fever virus interepidemic activity in some hotspot areas of 
kenya by sentinel animal surveillance, 2009-2012. Vet Med Int. 
2014;2014:379010.  
Metwally S. Rift Valley fever. In: Brown C, Torres A. . Foreign 
animal diseases. St Joseph, MO: United States Animal Health 
Association (USAHA); 2008. p. 369-76. 
Mitten JQ, Remmele NS, Walker JS, Carter RC, Stephen EL, Klein F. 
The clinical aspects of Rift Valley fever virus in household pets. 
3. Pathologic changes in the dog and cat. J Infect Dis. 
1970;121(1):25-31. 
Rift Valley Fever 
Last Updated: January 2015 © 2006-2015 page 8 of 8 
Munyua P, Murithi RM, Wainwright S, Githinji J, Hightower A, 
Mutonga D, Macharia J, Ithondeka PM, Musaa J, Breiman RF, 
Bloland P, Njenga MK. Rift Valley fever outbreak in livestock in 
Kenya, 2006-2007. Am J Trop Med Hyg. 2010;83(2 Suppl):58-64.  
Nguku PM Sharif SK, Mutonga D, Amwayi S, Omolo J, Mohammed 
O, Farnon EC, Gould LH, Lederman E, Rao C, Sang R, Schnabel 
D, Feikin DR, Hightower A, Njenga MK, Breiman RF. An 
investigation of a major outbreak of Rift Valley fever in Kenya: 
2006-2007.Am J Trop Med Hyg. 2010;83(2 Suppl):5-13.  
Nicholas DE, Jacobsen KH, Waters NM. Risk factors associated with 
human Rift Valley fever infection: systematic review and meta-
analysis. Trop Med Int Health. 2014;19(12):1420-9.  
Nicolas G, Durand B, Rakotoarimanana TT, Lacote S, Chevalier V, 
Marianneau P. A 3-year serological and virological cattle follow-up 
in Madagascar highlands suggests a non-classical transmission 
route of Rift Valley fever virus. Am J Trop Med Hyg. 
2014;90(2):265-6.  
Olaleye OD1, Tomori O, Fajimi JL, Schmitz H. Experimental infection 
of three Nigerian breeds of sheep with the Zinga strain of the Rift 
Valley fever virus. Rev Elev Med Vet Pays Trop. 1996;49(1):6-16. 
Olive MM, Goodman SM, Reynes JM. The role of wild mammals in 
the maintenance of Rift Valley fever virus. J Wildl Dis. 
2012;48(2):241-66. 
Olive MM, Razafindralambo N, Barivelo TA, Rafisandratantsoa JT, 
Soarimalala V, Goodman SM, Rollin PE, Heraud JM, Reynes JM. 
Absence of Rift Valley fever virus in wild small mammals, 
Madagascar. Emerg Infect Dis. 2013;19(6):1025-7. 
Pepin M, Bouloy M, Bird BH, Kemp A, Paweska J. Rift Valley fever 
virus (Bunyaviridae: Phlebovirus): an update on pathogenesis, 
molecular epidemiology, vectors, diagnostics and prevention. Vet 
Res. 2010;41(6):61. 
Pourrut X, Nkoghé D, Souris M, Paupy C, Paweska J, Padilla C, 
Moussavou G, Leroy EM. Rift Valley fever virus seroprevalence in 
human rural populations of Gabon. PLoS Negl Trop Dis. 
2010;4(7):e763.  
Rudolph KE Lessler J, Moloney RM, Kmush B, Cummings DA. 
Incubation periods of mosquito-borne viral infections: a systematic 
review. Am J Trop Med Hyg. 2014;90(5):882-91. 
Rusnak JM, Gibbs P, Boudreau E, Clizbe DP, Pittman P. 
Immunogenicity and safety of an inactivated Rift Valley fever 
vaccine in a 19-year study. Vaccine. 2011;29(17):3222-9.  
Sang R, Kioko E, Lutomiah J, Warigia M, Ochieng C, O'Guinn M, Lee 
JS, Koka H, Godsey M, Hoel D, Hanafi H, Miller B, Schnabel D, 
Breiman RF, Richardson J.Rift Valley fever virus epidemic in 
Kenya, 2006/2007: the entomologic investigations. Am J Trop Med 
Hyg. 2010;83(2 Suppl):28-37.  
Shieh WJ, Paddock CD, Lederman E, Rao CY, Gould LH, Mohamed 
M, Mosha F, Mghamba J, Bloland P, Njenga MK, Mutonga D, 
Samuel AA, Guarner J, Breiman RF, Zaki SR. Pathologic studies 
on suspect animal and human cases of Rift Valley fever from an 
outbreak in eastern Africa, 2006-2007. Am J Trop Med Hyg. 
2010;83(2 Suppl):38-42. 
Shope RE. Bunyaviruses [online]. In Baron S, editor. Medical 
microbiology. 4th ed. New York: Churchill Livingstone; 1996. 
Available at: http://www.gsbs.utmb.edu/microbook/ch056.htm.* 
Accessed 6 Nov 2006. 
Soumaré PO Freire CC, Faye O, Diallo M, de Oliveira JV, Zanotto 
PM, Sall AA. Phylogeography of Rift Valley fever virus in Africa 
reveals multiple introductions in Senegal and Mauritania. PLoS 
One. 2012;7(4):e35216.  
Thompson PN. Overview of Rift Valley fever. In: Kahn CM, Line S, 
Aiello SE, editors. The Merck veterinary manual. 10th 
ed.Whitehouse Station, NJ: Merck and Co; 2014. Available at: 
http://www.merckmanuals.com/vet/generalized_conditions/rift_vall
ey_fever/overview_of_rift_valley_fever.html.  Accessed Jan 2015.  
Turell MJ, Dohm DJ, Geden CJ, Hogsette JA, Linthicum KJ. Potential 
for stable flies and house flies (Diptera: Muscidae) to transmit Rift 
Valley fever virus. J Am Mosq Control Assoc. 2010;26(4):445-8. 
Walker JS, Stephen EL, Remmele NS, Carter RC, Mitten JQ, Schuh 
LG, Klein F. The clinical aspects of Rift Valley Fever virus in 
household pets. II. Susceptibility of the cat. J Infect Dis. 
1970;121(1):19-24.  
Walker JS, Remmele NS, Carter RC, Mitten JQ, Schuh LG, Stephen 
EL, Klein F. The clinical aspects of Rift Valley Fever virus in 
household pets. I. Susceptibility of the dog. J Infect Dis. 
1970;121(1):9-18 
Wilson WC, Weingartl HM, Drolet BS, Davé K, Harpster MH, 
Johnson PA, Faburay B, Ruder MG, Richt JA, McVey DS. 
Diagnostic approaches for Rift Valley fever. Dev Biol (Basel). 
2013;135:73-8. . 
Woods CW, Karpati AM, Grein T, McCarthy N, Gaturuke P, 
Muchiri E, Dunster L, Henderson A, Khan AS, Swanepoel R, 
Bonmarin I, Martin L, Mann P, Smoak BL, Ryan M, Ksiazek 
TG, Arthur RR, Ndikuyeze A, Agat NN, Peters CJ, WHO 
Hemorrhagic Fever Task Force. An outbreak of Rift Valley 
fever in northeastern Kenya, 1997-98. Emerg Infect Dis 2002 
Feb;8(2):138-44. 
World Health Organization (WHO). Rift Valley fever [online]. WHO 
information fact sheet no. 207. WHO; 2010. Available at: 
http://www.who.int/mediacentre/factsheets/fs207/en/. Accessed 2 
Jan 2015.  
World Organization for Animal Health (OIE) . Manual of diagnostic 
tests and vaccines 2014 [online]. Paris: OIE; 2014. Rift Valley 
fever. Available at: 
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.
01.14_RVF.pdf. Accessed 3 Jan 2015. 
World Health Organization. Outbreak news. Rift Valley fever, 
Kenya. Wkly Epidemiol Rec. 2007; 82(3):17-8.  
 
 
*Link defunct as of 2015 
 
